. Deletion of RNH1 and RNH201 increases R-loop formation at telomeres.
Three independent colonies of wt, thp2-Δ and rnh1-Δ rnh201-Δ mutants were used to immunoprecipitate R-loops using the S9.6 antibody. Treating one half of each sample with RNase H and using an unspecific IgG antibody served as controls. The leads to longer telomeres at 1L. Three independent colonies of a wt and an hpr1-∆ strains were grown in YPD at 25°C to OD 600 0.8. Genomic DNA was extracted and analyzed by telomere PCR for telomere 1L. The PCR products were TOPO cloned and sequenced. 10 sequences per clone were analyzed. Given are the sequence reads for all 3 clones per condition. Each bar represents the amplified undiverged (red) and diverged (blue) portion of the telomeric tract of telomere 1L. (B) The hpr1-Δ mutant has longer telomeres as compared to a wild-type strain, whereas thp2-Δ and mft1-Δ have shorter telomeres and tho2-Δ mutant shows no difference. DNA was extracted from the indicated strains grown at 25°C, overnight and digested with XhoI before Southern blot analysis. The Southern blot was hybridized with a 5' end radiolabeled CA oligonucleotide detecting telomeric TG repeats. Marker is given in base pairs (bp).
(C) Growth of thp2-Δ is sensitive for elevated temperature. Serial dilutions of the indicated strains grown at 25°C in YPD were spotted on YPD plates in duplicates.
Plates were incubated at 25°C, 30°C, 37°C until growth was visible. (D) Telomere length of telomere 1L in temperature-sensitive thp2-Δ cells is not affected by elevated temperature. DNA was prepared from clones grown on YPD plates at different temperatures (as in C) and telomere PCR for telomere 1L was performed, TOPO cloned, sequenced and analyzed as in (A). Telomere 6R is also affected by THP2 deletion and by HU treatment. Three independent colonies of the wt and the thp2-∆ strain were grown in YPD at 25°C to OD 600 0.4. Cells were treated with 100 mM hydroxyurea (HU) or with H 2 O for 2 h.
Genomic DNA was extracted and analyzed by telomere PCR for telomere 6R. The PCR products were TOPO cloned, sequenced and analyzed as described in Figure   S2A . See also Figure 5B . (B) HU treatment slows the growth of wt and thp2-Δ cells.
Strains were grown to an OD 600 of 0.5 before HU (+ HU; final concentration 100 mM)
or H 2 O were added and growth was continued for 6 h after HU treatment. The OD 600
was measured 2 h before and 2, 4, 6 h after HU treatment. Strains were grown to an OD 600 of 0.5 before HU (+ HU; final concentration 100 mM) or H 2 O were added and growth was continued for 6 h after HU treatment. The OD 600
was measured 2 h before and 2, 4, 6 h after HU treatment. Shown are the effects of HU treatment on Rnr3 and TERRA levels as described in (A).
(C) Quantification of TERRA and Rnr3 levels in thp2∆/TetO7-1L grown as described in Figure 6C . Shown are the effects of Dox on Rnr3 and TERRA levels as described levels in est1-∆/TetO7-1L grown as described in Figure 6E . Given are the effects of Dox on Rnr3 and TERRA levels as described in (A). TATCAGGGGAAAAAGTATATTCCATTA  AATGACACATGCCACCATAGATACGGA  TCCCCGGGTTAATTAA  oKF148  EST1 R  TCATAATATATTTCATATTATGATTTTTT  CCCTCACCATTACTTGTTCTCGAATTCG  AGCTCGTTTAAAC  oJC221  RAD52 F  AAGAACTGCTGAAGGTTCTGGTGGCTTT  GGTGTGTTGTTGCGGATCCCCGGGTTAA  TTAA  oJC222  RAD52 R  AATGATGCAAATTTTTTATTTGTTTCGG  CCAGGAAGCGTTGAATTCGAGCTCGTTT  AAAC  oJC94  THP2 F  TTGAGGAGCCGTATAGCTTC  oJC95  THP2 R  CTTGGTGCATTATCAGGAAC  o1365  EXO1 F  AATAAAAGGAGCTCGAAAAAACTGAAA GGCGTAGAAAGGACGGATCCCCGGGTT  AATTAA  o1366  EXO1 R  GAAAAATATACCTCCGATATGAAACGT  GCAGTACTTAACTTGAATTCGAGCTCGT  TTAAAC  oJC111  HPR1 tag F  TTCGAACATTTCTAATGGTTCATCTACC  CAAGATATGAAACGGATC  CCCGGGTTAATTAA  oJC112  HPR1 tag R  GAATTTCTTATCAGTTTAAAATTTCTAT  TAAGAGGATAATGAATTC  GAGCTCGTTTAAAC  oJC118  THO2 tag F  AGGTCCCAAGGGTGGGAATTACGTCAG  TAGGTACCAGAGGCGGATCCCCGGGTT  AATTAA  oJC119 THO2
The left arm of chromosome XII contains two short telomeric Y' elements, 12L-YP1 is more endproximal and 12L-YP2 is more centromere-proximal. Table S3 . Plasmids used in this study.
Code
Reference/source pFA6a-HIS3MX6 Longtine et al., 1998 pFA6a-KANMX6 Longtine et al., 1998 pFA6a-3HA-HIS3MX6 Longtine et al., 1998 Gift from C. Boone pYGW-RNH1
Gift from R. J. Crouch
SUPPLEMENTAL MATERIALS AND METHODS

DNA immunoprecipition (DIP)
DIP was performed as described in the Material and Methods section in the main manuscript. For R-loop immunoprecipitation under TERRA inducing and noninducing conditions, strains were grown for 25 generations at 30°C on YPD plates with (+) or without (-) Dox before they were grown in liquid media to OD 600 of 1.0 at 30°C and DIP was performed.
DNA isolation, terminal transferase mediated tailing and telomere PCR
DNA isolation and telomere PCR for telomere 1L was performed as described in the Materials and Methods of the main manuscript. Telomere PCR for telomere 6R was done as described previously using 750 nM of oligonucleotides oG18-BamHI and oJC43 (Pfeiffer and Lingner et al., 2012) .
Southern Blot analysis
Southern Blot analysis was performed as described (Luke et al 2009) . In brief, 15 µg of DNA were digested with 80 U of XhoI overnight at 37°C and loaded on a 1.2% agarose gel. Gels were dried for 1 h at 50°C using a vacuum pump. The DNA was denatured in 20 ml denaturing solution (0.4 M NaOH, 0.6 M NaCl) for 10 min at 50°C and neutralized with 20 ml neutralizing solution (1.5 M NaCl, 0.5 M TrizmaBase, pH 7.5) for 5 min at 50°C. Gels were pre-hybridized in 20 ml Church buffer for 1 h at 50°C prior to addition of the 32 P 5'end-labeled CA oligonucleotide (oBL207).
oBL207 was radiolabeled using PNK. After 12 h of hybridization at 50°C, the gels were rinsed in 0.25x SSC, followed by two 10 min and two 45 min washes in 0.25x SSC. Signals were visualized on a phosphoimager (Fuji) and band intensities were quantified with AIDA software (Raytest).
Testing temperature sensitivity of thp2Δ cells
Strains were grown overnight at 25°C in YPD before 2.4 OD 600 units and, 10 -2 , 10 -3 , 10 -4 serial dilutions were spotted on YPD plates in duplicates. The plates were incubated at 25°C, 30°C, 37°C until growth was visible. DNA was prepared from clones grown on these YPD plates and telomere PCR for telomere 1L was performed.
Growth curve
Strains were grown overnight at 25°C in YPD. They were diluted into two separate vials to an OD 600 of 0.2 and grown again to an OD 600 of 0.5 before HU (+ HU; final concentration 100 mM) or H 2 O were added and growth was continued for 6 h after HU treatment. The OD 600 was measured after 2, 4, 6 h after HU treatment. For the growth curve under TERRA inducing and non-inducing conditions, strains were grown for 25 generations at 25°C on YPD plates with (+) or without (-) Dox before they were grown in liquid media overnight at 25°C and the growth curve was performed.
